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Abstract. Listeria monocytogenes is an opportunistic intracellular pathogen, causing serious localized 
and systemic infections in vertebrates. Although heterogeneity in the virulence of L. monocytogenes has 
been observed, a clear correlation between the level of virulence and the origin of the strain could not be 
established. The purpose of the present study was to investigate, by using a complex phenotypic in vitro 
assay, the reveal of the soluble virulence factors, as well as the expression of cell-association in 10 L. 
monocytogenes strains isolated from food products and 11 isolates from patients with invasive, severe 
listeriosis. The strains were studied for the production of enzymatic virulence factors by cultivating on 
media containing specific substrate for the evaluation of soluble enzymatic factors expression (pore-
forming enzymes, proteases, siderophore-like production), as well as for adherence and invasion of HEp-
2 cells, by Cravioto’s adapted method. The expression of the tested soluble virulence factors revealed the 
production of hemolysin, esculinase, and caseinase; lipase was present exclusively in strains isolated 
from food specimens. All tested strains (excepting two food isolates) adhered to HEp-2 cells, with a 
predominant diffuse-aggregative pattern, and were invasive, with modifications in the nucleus 
(condensations, fragmentation) and cytoplasm alterations characteristic for apoptotic cells.  The 
adherence assay revealed the relationship between the type of adherence of tested strains and their source 
of isolation, the majority of them exhibiting predominantly a mixed, diffuse-aggregative pattern. 
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 Introduction. Listeria monocytogenes, an important human and animal pathogen, is 
responsible for major outbreaks associated with food products. Although low-level L. mono-
cytogenes contamination of meat products is relatively common, suggesting widespread exposure, 
foodborne listeriosis occurs in only a small proportion of susceptible individuals. In pathophy-
siology of listeriosis, a main role is played by many virulence factors of this microorganism.  
 Aims and objectives. The research aims to evidence, in L. monocytogenes strains 
isolated from human pathogens and food products, the presence of soluble virulence factors 
and ability to adhere to HEp-2 cells. The objective was to establish that these characters can 
be used like screening methods for identification of pathogenic L. monocytogenes strains.  
 Material and methods. The experiment was performed on L. monocytogenes 
strains, collected from NIRDMI Cantacuzino Zoonosis Laboratory Collection, isolated from 
different clinical specimens (8 from cerebrospinal fluids, 3 from blood cultures) and 10 
from food products (raw minced meat, pork, beef, poultry,  meat products, sausages, 
cheese). These samples were analyzed according to SR EN ISO 11290 standards part 1 and 
part 2 / 2000. Fresh cultures were spotted on media containing specific substrate for the 
evaluation of soluble enzymatic factors expression and were incubated for 48 hrs at 37ºC 
(Delcaru, C. et al, 2012). Green colour colonies surrounded by a black zone on PALCAM 
agar plates, indicating esculinase positive, were detected for the hemolytic activity, by 
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streaked on 7% blood agar plates, and appearance of a clear zone around the growth area, 
after incubation, was considered as a positive reaction. Lipase activity, an enzyme 
implicated in pore production and bacterial invasion, was tested onto Tween 80 agar (a final 
substrate concentration of 1%); an opaque (precipitation) area was considered a positive 
reaction. For the detection of caseinase, an enzyme implicated in the evolution of the 
infectious process, with tissue damage and rapid bacterial multiplication, the tested strains 
were spotted onto agar plate with 15% soluble casein; the proteolytic activity is indicated by 
an opaque (precipitation) area. Adherence of HEp-2 cells and invasion capacity were 
performed by Cravioto’s adapted method (Cravioto, A. et al, 1979; Lazar, V., 2003; Chifiriuc 
et al, 2010), and microscopy examined. Adherence patterns and the adherence index 
(percentage of cells with adhered bacteria / 100 numbered cells) were evaluated. 
 Results. The expression of the tested soluble virulence factors revealed the production of 
hemolysin, esculinase, and caseinase; lipase was present exclusively in strains isolated from food 
specimens. All tested strains (excepting two food isolates) adhered to HEp-2 cells, with 27% 
diffuse-aggregative pattern, and 37% with aggregative adherence pattern. Concerning the invasion 
of the HEp-2 cells substratum, 27,3% were moderately invasive and 27,3% were highly invasive, 
with modifications in the nucleus (condensations, fragmentation) and cytoplasm alterations 
characteristic for apoptotic cells, revealed a virulent character of these strains.  
 Conclusion. The majority of Listeria monocytogenes strains presented soluble 
virulence factors: lipase, caseinase, esculinase, and listeriolysin. The adherence assay reveals 
correlations between the virulent character of tested strains and their source of isolation, the 
majority of them being with diffuse-aggregative pattern. These tests can be used like 
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